Abstract
Introduction

Atherosclerosis is a complex and perpetuating inflammatory disease involving the aorta and its major branches, and recent studies have demonstrated that active inflammation is an important feature of vulnerable plaques. Accumulation of monocytes/-macrophages has been noted in the intima of early atherosclerotic lesions, and these inflammatory cells may promote progression of atherosclerosis by producing and releasing various cytokines, chemokines and growth factors. Among these mediators, monocyte chemoattractant protein-1 (MCP-1) is a key chemokine that activates monocytes/macrophages by promoting leucocyte-endothelium binding and migration to sites of inflammation
. Although [2] . Subsequent studies confirmed that gene transfer of the MCP-1 mutant significantly inhibited monocyte activation/infiltration and reduced the severity of restenosis in rabbits after arterial balloon injury or stent placement [3] . However, whether dominant-negative mutation of MCP-1 can actually reduce plaque vulnerability and disruption is still unknown. In the present study, we hypothesized that the MCP-1 mutant is effective in attenuating plaque inflammation, reversing plaque progression and preventing plaques from rupture regardless of serum lipid levels. We 
constructed a eukaryotic expression vector of green fluoresence protein (GFP)-fused human MCP-1 mutant (pIRES-EGFP-7ND), which was transfected into human embryonic kidney (HEK) 293 cells to examine the effects on monocyte chemotaxis in vitro and then into rabbits with vulnerable plaques to investigate changes in circulating biomarkers and plaque morphology in vivo.
Materials and methods
Plasmid expression vectors
In vitro transfection
Results
Plasmid expression vectors and in vitro transfection
High-frequency ultrasonography
The IMT in group B was remarkably lower than that in groups A and C (all P < 0.05), and the AIIc% in group B was significantly higher than that in group C (P < 0.05) ( 
Electronic microscopy
Scanning electronic microscopy depicted few monocytes in the abdominal aortic section in group B and dense and mature monocytes with prominent pericellular pseudopods in groups A and C (Fig. 1) . Transmission microscopy demonstrated an intact nucleus of SMCs in group B and a highly irregular nucleus with condensed heterochromosomes around an incomplete nucleus membrane in groups A and C (Fig. 1) .
Immunohistochemistry
The positive staining area for ␣-actin was significantly higher in group B than in groups A and C (12 [13] . Gosling et al. [3, 16] . Recently, a Japanese group reported that 7ND gene transfer to apoE -/-mice significantly inhibited monocyte infiltration and activation, reduced the severity of atherosclerotic lesions and increased the contents of collagen and elastin in plaques [17, 18] 
RT-PCR analysis
Scanning electronic microscopy shows few monocytes cells in abdominal aortic section in group B rabbits (ϫ1500) (A) and plentiful mature monocytes with prominent pericellular pseudopods in group C (ϫ1500) (B). Transmission electronic microscopy shows an intact albeit slightly injured nucleus in smooth muscle cells in group B (ϫ5000) (C) and a highly irregular nucleus with condensed heterochromosomes around incomplete nucleus membrane in group C (ϫ5000) (D).
Fig. 2 Histopathological assays. Immunohistological staining of the abdominal aortic cross-section showing dense positive ␣-smooth muscle cells in group B (A) and sparse positive ␣-smooth muscle cells in group C (B). Sirus-red staining shows abundant collagen in group B (C) and less collagen in group C (D). Immunohistological staining shows few RAM11-positive cells in group B (E) and ample RAM11-positive cells in group C (F). Oil-red O staining shows a low level of lipids in group B (G) and a high level in group C (H). Masson trichrome staining of the abdominal aortic cross-section in group C rabbits shows a huge thrombus arising from a ruptured plaque (I). Immunohistological staining shows little staining for
MCP-1, MMP-1, MMP-3, MMP-12 and P-selectin in group B (J,
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